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Abstract
Background: Acceptability is recognised as a key concept in the development of health interventions, but there
has been a lack of consensus about how acceptability should be conceptualised. The theoretical framework of
acceptability (TFA) provides a potential tool for understanding acceptability. It has been proposed that acceptability
measured before use of an intervention (anticipated acceptability) may differ from measures taken during and after
use (experienced acceptability), but thus far this distinction has not been tested for a specific intervention. This
paper 1) directly compares ratings of anticipated and experienced acceptability of a text message-based
intervention, 2) explores the applicability of the TFA in a technology-based intervention, and 3) uses these findings
to inform suggestions for measuring acceptability over the lifespan of technology-based health interventions.
Methods: Data were obtained from a quantitative online survey assessing anticipated acceptability of the proposed
text messages (n = 59) and a 12-week proof-of-concept mixed methods study assessing experienced acceptability
while receiving the text messages (n = 48). Both quantitative ratings by return text message, and qualitative data
from participant interviews were collected during the proof-of-concept study.
Results: The quantitative analysis showed anticipated and experienced acceptability were significantly positively
correlated (rs > .4). The qualitative analysis identified four of the seven constructs of the TFA as themes (burden,
intervention coherence, affective attitude and perceived effectiveness). An additional two themes were identified as
having an important impact on the TFA constructs (perceptions of appropriateness and participants’ role). Three
suggestions are given related to the importance of appropriateness, what may affect ratings of acceptability and
what to consider when measuring acceptability.
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Conclusions: The high correlation between anticipated and experienced acceptability was a surprising finding and
could indicate that, in some cases, acceptability of an intervention can be gauged adequately from an anticipated
acceptability study, prior to an expensive pilot or feasibility study. Directly exploring perceptions of appropriateness
and understanding whether the acceptability described by participants is related to the intervention or the research
- and is for themselves or others - is important in interpreting the results and using them to further develop
interventions and predict future use.
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Background
The acceptability of an intervention has been identified as
one of five key short-term effects of successful develop-
ment of complex interventions to improve health and
healthcare [1]. Despite the recognised importance, accept-
ability as a concept applied to health-related interventions
in general and health-related technology-based interven-
tions in particular, has been ill-defined [2, 3]. There is a
well-established literature on the acceptability of new
technology, or new uses for existing technology (e.g. the
Technology Acceptance Model (TAM [4])). However, a
notable omission in models such as the TAM is a lack of
recognition that acceptability and acceptance change over
the lifespan of an intervention from development, to im-
plementation, to long-term use [3].
More recently attempts have been made to create a
definition and framework of acceptability for use across
healthcare interventions. Following a review of previous
research and a consensus study, the proposed definition
of acceptability was: “a multi-faceted construct that re-
flects the extent to which people delivering or receiving
a healthcare intervention consider it to be appropriate,
based on anticipated or experienced cognitive and emo-
tional responses to the intervention” [2]. Key aspects of
this definition are that i) acceptability relies on an
intervention being perceived as appropriate, ii) that ap-
propriateness is based on both cognitive and emotional
responses and iii) that acceptability can be assessed prior
to use, during use or after using the intervention. Imply-
ing that, although the same facets are deemed important,
there may be a difference between anticipated accept-
ability measured prior to use and experienced acceptabil-
ity measured during or after use. This definition of
acceptability is represented diagrammatically by the
current authors in Fig. 1. Although the definition incor-
porates a temporal element, thus far there has been little
research to explore the relationship between anticipated
and experienced acceptability measured across the life-
span of a single intervention and what this might mean
for those developing interventions.
In addition to the definition, Sekhon et al. [2] propose
the Theoretical Framework of Acceptability (TFA) which
includes seven constructs thought to influence accept-
ability; affective attitude, burden, ethicality, intervention
coherence, opportunity costs, perceived effectiveness and
self-efficacy. Of the 43 systematic reviews used to inform
this definition and framework of acceptability however,
only four reviews were specifically focussed on
technology-based interventions. Of these, two targeted
anxiety and depression, one post-traumatic stress
Fig. 1 Diagram representing the definition of acceptability [2] * Appropriateness in this case refers to how appropriate either those who receive
or deliver a health care intervention consider it to be
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disorder and one remote monitoring in primary care.
There are therefore unresolved questions about how ap-
plicable this framework of acceptability may be to
technology-based health care interventions.
To address this, this paper describes studies conducted
using a text message-based intervention to encourage
medication adherence for people with type 2 diabetes.
Worldwide, diabetes is one of the most common long-
term conditions affecting 422 million people [5]. Poor
adherence to medication regimens, whether intentional
or unintentional, are common [6] and lead to poor dia-
betes control and increased use of health resources [7].
Text messages targeting a range of self-management be-
haviours have been shown to be effective in reducing
blood glucose levels in people with type 2 diabetes [8].
Text messages have the advantage over more complex
technologies that they are familiar to most people [9].
However, familiarity with text messages as a mode of de-
livery does not necessarily imply that a text message-
based intervention would be acceptable to the target
population as a way of prompting behaviour change.
Prior to the studies reported here, a library of text
messages was developed based on relevant behaviour
change techniques (BCTs). BCTs are irreducible compo-
nents of an intervention and have been described as the
‘active ingredients’ of an intervention [10]. A list of 93
BCTs including labels, definitions and examples has
been developed including BCTs such as ‘action planning’
and ‘prompts and cues’ [11]. The BCTs used in the mes-
sages were identified through a rapid systematic litera-
ture review [12] and have all been associated with
improved medication adherence in previous studies.
Messages were assessed and those deemed unacceptable
to the target audience, or that did not represent their
intended BCT were removed prior to the proof-of-
concept study. This resulted in a library of 290 messages
based on 24 BCTs (see Table 1 for example messages).
For further details on the development process see [12,
13]. It was important at the outset to ensure no mes-
sages deemed unacceptable were included in the library,
and applying a yes/no threshold of acceptability ensured
this was the case. However, this assessment did not give
us an understanding of the multi-faceted nature of ac-
ceptability in this context that would allow us to further
develop the intervention (if necessary) and to make pre-
dictions about future engagement and use.
The current paper aims to 1) directly compare ratings
of anticipated and experienced acceptability of a text
message-based intervention to promote medication ad-
herence for people with type 2 diabetes, 2) explore the
applicability of TFA in a technology-based health inter-
vention, and 3) use these findings to inform suggestions
for measuring acceptability over the lifespan of
technology-based health interventions.
Method
The MRC guidance on developing complex interven-
tions recommends the use of both qualitative and quan-
titative methods during the development cycles to assess
facets such as acceptability [14]. In addition, it has been
advised that when designing technology-based health in-
terventions, formative assessments during development
are key [15]. Two studies with distinct participants are
reported here, an online survey to assess anticipated ac-
ceptability of the messages and a proof-of-concept study
to assess experienced acceptability. The survey generated
quantitative data, the proof-of-concept study generated
both quantitative and qualitative data. The analysis of
quantitative data from both the online survey and the
proof-of-concept study were analysed prior to analysing
the qualitative data from the proof-of-concept study,
then both sets of findings were used to inform sugges-
tions for the future measurement of acceptability.
Anticipated acceptability study (quantitative data from an
online survey)
Design
An online survey study assessed acceptability of 72 text
messages associated with 24 BCTs (3 messages per
BCT). The acceptability measured was defined as antici-
pated acceptability as participants did not receive the
text messages on their mobile phone but assessed mes-
sages as part of a survey.
Recruitment
Participants were adults (aged ≥18 years), who self-
reported a diagnosis of type 2 diabetes, were taking tab-
let medication to manage their diabetes (with or without
concurrent insulin) and had access to a mobile phone
on which they could send and receive messages. Partici-
pants were recruited through Research for the Future –
Diabetes database (RftF), an NHS-backed database of
Table 1 Example messages with associated Behaviour Change Technique (BCT) and code from the v1 taxonomy [11]
BCT Example messages
BCT 1.4: Action Planning Plan when, where and how you are going to take your medication.
BCT 15.1: Verbal persuasion about
capability
If you are struggling with your diabetes tablets then don’t worry, you will be able to master it in time. You
will get on top of it.
BCT 7.1: Prompts and cues It can be difficult to remember to take your tablets. Why not set an alarm to remind you to take them?
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people who have diabetes, and through face-to-face sup-
port groups run by Diabetes UK and independently.
Eight hundred and sixty-one people registered with RftF
were contacted with information about the study and
face-to-face support group facilitators were asked to dis-
seminate the information to their members.
Survey development
The survey was designed to assess 72 messages split into
two versions of the survey, with 36 messages each. Both
surveys were presented with messages in one order, and
the reversed order. Participants were randomly assigned
to one of the four versions. For each message, partici-
pants were asked to rate three facets of anticipated
acceptability-cognitive response, emotional response and
appropriateness on 5-point Likert scales based on
Sekhon et al.’s (2017) definition of acceptability [2]. As
we were measuring acceptability per message, we fo-
cussed on these key facets included in the definition of
acceptability. We asked for a review of 36 messages, and
so were keen to reduce participant burden as much as
possible. Although the definition allows for appropriate-
ness as considered by those either delivering or receiving
a healthcare intervention, for this analysis we have only
measured the latter - user perceived appropriateness - as
we are interested in acceptability of the messages to the
user. Anticipated cognitive response was measured by
asking how easy the message was to understand (from
‘very difficult to understand’ to ‘very easy to under-
stand’). Anticipated emotional response was measured
by asking how much participants liked the message
(from ‘do not like at all’ to ‘like a lot’); and anticipated
appropriateness was measured by asking how useful the
message would be to them (from ‘not useful at all to me’
to ‘very useful to me’). All surveys included demographic
questions. The survey was initially reviewed by a Patient
and Public Involvement (PPI) panel and amendments
made in response to comments prior to distribution.
Procedure
Initial invitations were sent through the database facilita-
tors. Invitations contained an information sheet, an on-
line consent form and a link to a survey. Individuals
were screened and consented prior to completing the
survey. A paper version of the information, consent and
survey were also offered. Participants could withdraw
consent (and have their data discarded) up to 1 week
after completing the survey.
Experienced acceptability study (qualitative and
quantitative data from a proof-of-concept study)
Design
A single group proof-of-concept study explored recruit-
ment, technology feasibility and acceptability of the
intervention. Participants initially enrolled for 12 weeks,
after this time they were sent a text message asking
them to text back ‘stop’ to the system if they did not
wish to continue. If the ‘stop’ command was not re-
ceived, they continued to receive messages for up to an-
other 12 weeks. Participants could provide text ratings of
acceptability and were interviewed at the end of the
study. A sub-group also provided short interim inter-
views while receiving messages to identify any technical
problems.
Recruitment
Participants were recruited by 1) emailing people from
Greater Manchester signed up to the RfTF database (as
above); 2) asking GP practices in Oxford (n = 2) and
Greater Manchester (n = 1) to search and mail out letters
introducing the study to eligible patients; 3) contacting
people who had expressed interest in earlier aspects of
the development work and had provided consent to be
re-contacted about later stages of the project; 4) by in-
stalling a pop-up reminder on GP computer systems(n =
3) to prompt GPs to provide information at an appoint-
ment when a person met the eligibility criteria and 5) by
attending a community diabetes education session and
providing information about the study.
Material development
Separate semi-structured interview schedules were de-
veloped by the team for interim and follow-up inter-
views. Interim interviews focussed on participants’ initial
thoughts about the messages and experiences of inter-
acting with the system. Exit interviews explored thoughts
about the messages, experiences of using the system and
exploring any aspects they particularly liked or disliked.
Three of the authors (KB, NN, CK) conducted the inter-
views and met regularly to discuss the interview sched-
ules and to amend them as needed to further explore
areas of interest.
Procedure
Potential participants were asked to call or email a mem-
ber of the research team to express their interest in tak-
ing part. A member of the research team then called the
person to explain the study and screening questions
were asked to ensure eligibility. If eligible, a consent
form and prepaid return envelope were sent. A conveni-
ent time was also arranged for approximately a week
later. A copy of their completed consent was returned to
the participant and a copy sent to their GP. Participants
were then called as pre-arranged to collect demographic
information and participants were enrolled on to the
text messaging system.
Participants received between 3 and 4 messages per
week and could rate as many messages as they chose
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according to how easy it was to understand (by texting
back ‘EASY’ or ‘HARD’) representing their experienced
cognitive response, if they liked it (by texting back ‘LIKE’
or ‘DISLIKE’), representing their experienced emotional
response and how useful it was to them (by texting back
‘USEFUL’ or ‘NOT USEFUL’) representing their experi-
enced appropriateness. Once a week, participants were
prompted to rate messages with a follow-up message:
‘How did you find the last message?’ with a reminder of
the rating options. Participants could also text ‘MORE’
or ‘LESS’ after any message to make receiving a further
message from the same BCT either twice or half as
likely.
Interviews were conducted when participants stopped
receiving messages (either at the end of the study, or if
they texted ‘stop’). A small sub-sample also took part in
short interim interviews. All interviews were conducted
over the telephone, audio recorded and transcribed ver-
batim. Participants who completed the exit interview
were sent a £10 gift voucher as a thank you for their
time.
Analysis
Aim 1: comparison of anticipated and experienced
acceptability (quantitative data)
Participants’ responses to the survey were coded into
numerical values from 1 (lowest point on the scale, e.g.,
very difficult to understand) to 5 (highest point on the
scale, e.g., very easy to understand) for each message. As
the survey was newly designed for this project, a Cron-
bach’s α analysis was conducted to calculate the survey’s
internal reliability. Anticipated acceptability ratings were
determined by calculating the mean of all participants’
ratings on each of the three items. The mean number of
positive (‘EASY’, ‘LIKE’, ‘USEFUL’) ‘and negative
(‘HARD’, ‘DISLIKE’, ‘NOT USEFUL’) responses were
calculated for each message. Experienced acceptability
ratings were then determined by calculating the mean of
all responses to each of the three aspects of acceptability
(experienced cognitive response (easy vs. hard), experi-
enced emotional response (like vs. dislike) and appropri-
ateness (useful vs. not useful). Pearson’s correlations
were calculated to measure the association between the
anticipated acceptability score (1–5), and experienced
acceptability score (0–1) for each message.
Aim 2: assess the applicability of the TFA to a technology-
based intervention (qualitative data)
As we wanted to assess the applicability of the TFA to
this intervention, a framework analysis approach was
taken which permitted the use of an existing framework
of codes (the TFA) and the inductive identification of
additional codes [16]. Team members familiarised them-
selves with the transcripts and KB and LM initially
double coded 20% of the transcripts with a priori codes
based on the seven constructs outlined in the TFA, and
researcher-driven codes for data relating to acceptability
that did not fit within TFA codes as suggested by the
TFA authors [17]. A further 20% of the interviews were
double coded (KB & CK) and the coding framework was
confirmed during further discussion. The remaining
transcripts were then coded based on the coding frame-
work, and the initially coded transcripts were re-checked
to ensure nothing had been missed (KB & CK). Coding
to the framework was completed individually using
NVIVO 12 pro [18] and the individual files merged. The
contents of each code were reviewed and a meeting was
held to summarise the contents of the codes and identify
clusters of codes, patterns between them and potential
themes. Mapping and interpretation of the themes was
then conducted through several meetings and draft doc-
uments with authors.
Results
Aim 1: comparison of anticipated and experienced
acceptability, results from quantitative data
Anticipated acceptability
Out of the 861 people who were potentially eligible,
72 people responded, 61 participants provided some
data and those with a less than 10% response rate
were removed from the analysis. Fifty-nine partici-
pants with type-2 diabetes completed the survey. Par-
ticipants had been taking tablets for a mean number
of 132.4 months (SD = 62.9) and n = 18 (31%) had
some university level education (see Table 2 for fur-
ther sample characteristics).
Messages were rated highest for cognitive response
(Mean = 4.23; SD = 0.22), followed by emotional re-
sponse (Mean = 3.27; SD = 0.23) and finally, lowest on
appropriateness (Mean = 2.87; SD = 0.20). All but two of
the 72 messages followed this cognitive response > emo-
tional response > appropriateness pattern.
Experienced acceptability
In total, 1702 people were contacted about the study, 61
responded, 58 were screened and 48 participants pro-
vided consent. Participants were recruited from GP
practices with an average Index of Multiple Deprivation
(IMD) decile of 5.6 (range 1–10) (see Table 2 for sample
information) Two participants withdrew from the study
before the initial 12-week completion date. Nine partici-
pants chose not to continue receiving messages after 12-
weeks. Of the 37 participants who chose to receive
messages for a further 12-weeks, 30 completed the full
24-weeks. Participants received messages for a mean of
5.1 months (SD = 1.4). A total of 2025 ratings were re-
ceived across the 72 messages (Mean = 28.13 per mes-
sage, Range = 0–78, SD = 21.04). Thirty-one messages
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were removed from the analysis due to having a less
than 10% response rate.
Consistent with the anticipated acceptability data,
messages were rated highest on the cognitive response
(Mean = 0.99 (SD = .03)), followed by the emotional re-
sponse (Mean = 0.74 (SD = 0.13). Messages were rated
lowest on appropriateness (Mean = 0.68 (SD = 0.14). This
pattern was found for 28 of the 42 messages included in
the analysis.
Comparison of anticipated and experienced acceptability
Two BCTs were identified as outliers in the antici-
pated acceptability data and removed from the com-
parison analysis (BCT:10.5_7: Social incentive and
BCT: 9.2_8; Pros and cons). Pearson’s correlation ana-
lysis was conducted. This revealed a positive associ-
ation between participants anticipated, and
experienced, acceptability scores (rs(41) = .422, p =
.006). The R2 value of .178 indicates a medium to
large effect size [19]. When the analysis was con-
ducted on the full set of 72 messages with outliers in-
cluded, a significant positive correlation was
maintained ((rs(66) = .376, p = .002).
Aim 2: applicability of the TFA to a technology-based
intervention, results from the qualitative data
Thirty-nine participants were interviewed from Greater
Manchester and Thames Valley. Interviews lasted be-
tween 5 and 30min. A sub-sample of 16 participants
took part in 1–3 interim interviews. In total 22 interim
interviews were conducted lasting between 5 and 20
min. Four constructs from the TFA were identified in
the data: burden, intervention coherence, affective atti-
tude and perceived effectiveness (see Table 3). We also
identified two additional integrative themes which we
believe influence participants’ perceptions across the
constructs of the TFA: perceptions of appropriateness
and participants’ role.
Themes associated with the TFA
Burden Taken literally, the only ‘effort’ required to take
part in the intervention was to receive the messages and
the majority of people indicated that the system did not
seem overly burdensome.
“It's not intrusive, it's not a burden.” Male, aged 67
Participants mainly reported that they thought the fre-
quency of messages (usually 3–4 per week) was about
right.
“I like the frequency of the messages. I wouldn’t say
that there are loads, there’s not too many to deal
with” Female, aged 54
However, a few participants did say they thought the
messages were too frequent and some expressed a sense
of relief that the study was over. This was often linked
to repetitiveness, so where participants felt maybe the
medication reminders weren’t necessary for them, they
also reported that the messages were too frequent and
there was an indication that in this case, the intervention
could become burdensome over time.
“I think there were too many…If they'd been differ-
ent messages...About different topics maybe it
would have been OK, but to get these constant
Table 2 Sample characteristics
Anticipated Acceptability study (n = 59) Experienced Acceptability study (n = 48)
Mean age (SD) 62.8 (10.8) 63.0 (9.5)
Male n (%) 33 (56%)a 33 (69%)
White British n (%) 50 (85%) 43 (90%)
Index of Multiple deprivation decile Participant’s postcode b Participant’s GP practice postcode
1–3 (Most deprived) 11 (22%) 13 (27%)
4–7 22 (45%) 26 (54%)
8–10 (Least deprived) 16 (33%) 9 (19%)
Last medication change to diabetes medicationc
< 3months 9 (18%) 9 (19%)
> 3months but < 6 months 8 (16%) 7 (15%)
> 6months but < 12 months 6 (12%) 11 (23%)
1 year or over 27 (54%) 20 (43%)
a n = 56 as n = 3 did not specify b n = 49 for IMD as n = 10 postcodes either missing or incorrect c n = 50 for anticipated acceptability survey and n = 47 for the
experienced acceptability study due to missing data
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reminders of take your tablets, take your tablets,
take the tablets”. Male, aged 69
Intervention coherence Regarding understanding the
intervention, none of the participants had any problem
understanding the concept of the intervention as a text
message service for people with diabetes to encourage
and support medication adherence and other healthy
lifestyle behaviours.
“It’s just a little jolt, isn’t it, to remind you, and gen-
erally that will remind you of something else that
you should have done or could do” Female, aged 54
However, there were examples of participants being un-
sure of or unhappy with exactly what the intervention
was targeting. Although explained during recruitment,
some participants seemed surprised or even irritated that
the majority of the messages targeted medication
adherence.
“I found it very, very repetitive; they're all regarding
taking tablets.” Male, aged 60
Participants also reported that there was little interaction
or tailoring of the system so even when they replied
‘more’ or ‘less’ to specific messages these actions seemed
to make no noticeable difference.
“I didn’t get the impression that more information
was coming at me that was more tailored to what I
thought was of benefit.” Male, aged 67
Regarding how the intervention worked there was a
more mixed experience. The majority of participants
reported that the system was easy to use describing it
as: ‘straightforward’ ‘simple’ or ‘dead easy’. However,
some participants had misunderstandings around
interacting with the system, for example trying to
provide more detailed answers when only set key-
words were recognised, or reporting finding using
capital letter cumbersome, despite replies not being
case-sensitive.
“Replying to the computer is a no-no as far as I'm
concerned. It, you know, it doesn’t sort of make
sense to me. But the reminders to take the pills are
obviously a good idea.” Male, aged 60
The intervention could therefore be considered in
two parts: receipt of messages and interaction. Receiv-
ing the messages was coherent and therefore accept-
able, whereas the interactive element caused some
confusion and frustration amongst a small number of
participants and therefore, in its current format, may
not be considered acceptable (this was one of the
modifications made before beginning a subsequent
feasibility trial [20]).
Affective attitude Positive feelings as a result of receiv-
ing the messages included describing the messages as: ‘a
gentle nudge’, ‘useful’, ‘makes you think’. However, the
feelings described tended to be represented by language
indicating an absence of negative feelings. For example,
‘wasn’t irritated’, ‘didn’t feel insulted’, ‘didn’t irritate me’.
Negative feelings were expressed with words like ‘con-
descending’, ‘irritating’, ‘annoying’, ‘frustrating’ and were
possibly linked to people feeling they did not need sup-
port with taking their medication, or that they already
knew most things about diabetes having been diagnosed
for a number of years.
“I got three very similar messages about reminding
me to take my drugs, and I thought by the third one
it was getting a bit patronising.” Male, aged 64
Table 3 Results of the qualitative analysis. Definitions of the
component constructs in the Theoretical framework of
acceptability (TFA) from [2]
Themes identified in the experienced acceptability data
TFA Construct Definition
Burden Experienced burden: the amount of effort that
was required to participate in the intervention
Intervention
coherence
The extent to which the participant understands
the intervention and how it works
Affective attitude Experienced Affective Attitude: How an individual
feels about the intervention, after taking part
Perceived
effectiveness
Experienced effectiveness: the extent to which
the intervention is perceived to have achieved its
intended purpose
Integrative themes additional to the TFA
Perceived
appropriateness
The extent to which the individual being
interviewed considers the intervention to be
applicable and useful for themselves, and the
wider population of people with diabetes
Participants’ role Relates to how difficult it can be during analysis
to differentiate someone’s experience of the
research from their experience of the intervention
Constructs in the TFA not identified in the experienced
acceptability data
Construct Definition
Ethicality The extent to which the intervention has good fit
with an individual’s value system
Opportunity costs Experienced opportunity cost: the benefits, profits
or values that were given up to engage in the
intervention
Self-efficacy The participant’s confidence that they can
perform the behaviour(s) required to participate
in the intervention
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As well as the content of the individual messages, partic-
ipants spoke about their feelings towards receiving any
messages about diabetes. For most participants a re-
minder of their condition was described as positive, to
help maintain awareness and motivation to keep doing
what they knew they were supposed to be doing.
“Yeah, I think, you know, putting in the odd en-
couragement, you know, you're doing okay, you get
back on track etc, etc. It's psychologically very help-
ful.” Male, aged 53
However, a few participants mentioned receiving a
daily text related to diabetes functioned like an unwel-
come daily reminder of their condition, when they
would prefer to forget about it.
“it just reminds me that you're not well, you know,
it just reminds me that, you know, you've got this
condition…sometimes having text messages it also
kind of like…puts it into [the] forefront” Female,
aged 44
It is probable that participants’ expectations of the sys-
tem may have influenced their feelings towards it. If a
participant was disappointed in the intervention as they
had expected more, this could lead them to feeling more
negatively towards it.
“I suppose I expected more. I think I expected more
interrogation” Male, aged 73
Perceived effectiveness The focus here was on per-
ceived effectiveness for the participant not their supposi-
tions on whether it could be effective for others. Some
participants described changes in behaviours directly tar-
geted by the messages, e.g., medication adherence, diet
or exercise.
“Well, I now set alarms on my phone to remind me
to take [tablets] and think about how I feel when I
don’t take them, and it's really... I find it really help-
ful.” Female, aged 50
Alternatively, some described no changes, and this was
often accompanied by the caveat that they did not feel
the intervention was appropriate for them, so they felt
there wasn’t a lot they needed to change at the outset.
“To be honest, I’m actually quite well organised so
not a lot of it was useful for me. It was interesting,
but it didn’t change the way I operated shall we
say.” Male, aged 68
Some participants reported that rather than the content
of the messages, just the act of receiving frequent mes-
sages kept their diabetes in mind and resulted in better
choices in terms of self-management. This could be ex-
plained by increased daily awareness of their diabetes,
making ‘slip ups’ less likely or a sense of support from
the messages motivating behaviour change as partici-
pants described feeling that they ‘were not alone’ and
that others were there to help if they need it.
“It's kept my awareness at the level it should be,
whereas I think if I hadn’t taken part in the [study]
it may have slipped somewhat.” Male, aged 67
Integrative themes
Perceptions of appropriateness
Participants described two aspects of appropriateness:
personal and general. The perception of appropriateness
over-arches the preceding themes as it influences all par-
ticipants’ answers.
Participants’ personal circumstances affected the per-
ceived appropriateness of the messages. For example,
some participants reported that they took their medica-
tion well, and generally managed their diabetes well, and
as such, the system as a whole was not relevant for
them. For others specific messages did not suit their
situation, for example messages around social support
when the participant had no family to rely on.
“Some of the things were like, oh, let your children
know, or your family know that you mustn’t forget
your pills and that. I didn’t find… I mean because of
my situation I didn’t find those particularly useful.”
Male, aged 66
However, even if the intervention was not perceived as
personally appropriate this did not necessarily effect how
appropriate participants thought it would be for others.
For example, positive views of the system were expressed
in terms of it being useful and acceptable for others ra-
ther than themselves, e.g., people who were newly diag-
nosed, or those more elderly.
“I can certainly see that it would help other
people who haven’t been used to taking tablets”.
Male, aged 64
Indeed, the language used to describe who would benefit
from the intervention reflected an ‘us/them’ attitude,
with many participants referring to ‘others’ who might
need support or are poor adherers to their medication.
“You know I haven’t just started [with the medica-
tion]. I think that would be the difference and, like I
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say, I'm relatively healthy and relatively aware of
what I need to do. I know of people who perhaps
don’t take it so seriously… And it probably is aimed
at those people as opposed to me.” Female, aged 48
Whether participants’ perception of themselves as be-
ing ‘good at taking their medication’ or managing their
blood sugars, was accurate or subject to social desirabil-
ity bias could not be confirmed, but their beliefs may
have impacted on how they engaged with the system
and how appropriate they considered it to be. There was
acknowledgement that messages that were not seen as
appropriate might stick in the mind more than ones that
were.
“The ones that stood out the most were the ones
that I didn’t think [were] very relevant to me.” Male,
aged 66
Participants’ role
The interviews indicated variation in the ‘role’ that par-
ticipants perceived themselves to be taking: some did
not view themselves as the target audience, acting al-
most as co-producers of the system. From initial recruit-
ment to final data collection some viewed their
participation as ‘helping’ or ‘giving back’ by supporting
research.:
“So, that’s why I do the research things. I don’t ex-
pect to get anything specific... I don’t expect they're
going to fix this in my lifetime.” Male, aged 61
The role participants saw themselves in came to light
particularly when asked why people had continued to re-
ceive the messages.
“Well, it seems to me that if I carry on using it, it's
not of huge benefit to me, but it might help to re-
fine the systems, more data coming in at your end”
Male, aged 67
While this does not directly inform the acceptability of
the intervention (aside perhaps from additional informa-
tion that receiving the texts was not overly burdensome),
it could influence the interpretation of the findings. The
fact some participants continued to use the intervention
as they saw it as their ‘duty’ to do so as research partici-
pants has implications on how positively to view contin-
ued use as an indicator of acceptability.
Discussion
The key findings of this study were that for this text
message based intervention to encourage medication ad-
herence for people with type 2 diabetes 1) anticipated
and experienced acceptability were highly correlated 2)
The TFA provided a useful base for understanding ac-
ceptability, but that when applying it perceptions of ap-
propriateness and the what role the participant is taking
should be taken into account and 3) that taking a
mixed-methods approach to understanding acceptability
allowed the authors to generate suggestions for measur-
ing acceptability across the lifespan of technology-based
health interventions. These findings are further explored
below related to each aim.
Aim1: comparison of anticipated and experienced
acceptability
The level of correlation between these two measure-
ments was somewhat surprising and suggests in some
cases that anticipated acceptability could be used instead
of measuring experienced acceptability. However, there
was a difference seen in the consistency of the pattern of
responses between the two studies. In both studies, mes-
sages were rated most highly on the cognitive facet, then
emotional, then appropriateness; however, this was
found more consistently in the anticipated acceptability
results (70/72 messages) than the experienced accept-
ability results (28/42 messages). This could indicate
those receiving the messages liked or understood them
less than those reading them on a survey. The pattern
found may be useful when developing acceptability as-
sessments, and when appraising how studies have mea-
sured acceptability. If measures/ questions only take into
account cognitive aspects (was it easy to understand?) or
emotional aspects (was it liked?) this could give a more
positive result than if they consider how appropriate par-
ticipants felt the intervention was for them.
Aim 2: the utility of the TFA in the context of a
technology-based healthcare intervention
The TFA proved to be a useful base to begin analysing
the qualitative data. Four of the seven constructs were
identified as themes within this data. Using text mes-
sages to deliver the intervention meant opportunity costs
and self-efficacy were unlikely to be key constructs in
this case. The cost of receiving and/or replying to text
messages is low and all participants had some familiarity
with the medium so, self-efficacy (as defined in the TFA)
to ‘perform the behaviours required to participate in the
intervention’ would have been high. The participants in
this case were convinced of the value of medication, and
an intervention to support taking it as prescribed, so
ethicality was not identified as a theme here. The ana-
lysis identified two additional themes, perceptions of
appropriateness, and participants’ role. Perceived appro-
priateness is included in the definition of acceptability
given by Sekhon et al. [2], but the level of influence seen
in this qualitative data suggests to us that it may be a
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useful explicit addition to the TFA. Exploring partici-
pants’ role as part of the analysis highlighted the poten-
tial effect the context of taking part in research, and
speaking to researchers may have had on the overall ex-
perience of using the intervention. That is, it possibly in-
creased the reported acceptability of the intervention
despite it not being perceived as appropriate for a pro-
portion of participants. This could be due to partici-
pants’ being keen to help others with diabetes, or a
result of social desirability bias with participants wanting
to appear as ‘good’ self-managers who do not need help
with medication adherence. If implemented, it is more
likely if an intervention is not thought to be appropriate
that people would not use it. Therefore, although antici-
pated and experienced acceptability were found to be
correlated, this finding indicates that as the purpose of
acceptability testing may change, the key constructs to
measure will also change.
Aim 3: suggestions for measuring acceptability of
technology-based health interventions over the lifespan
of development
Considering the qualitative and quantitative findings to-
gether led to three suggestions for measuring acceptabil-
ity in technology-based interventions:
1. Specifically ask about, or measure perceived
appropriateness as this may influence other facets
as well as being a product of them.
Identification of perceived appropriateness as a theme
that can influence the other TFA constructs, and the fact
that appropriateness was often scored below cognitive
and emotional response of acceptability suggests that, ra-
ther than appropriateness being based on these re-
sponses (as described in the Sekhon et al. [2] definition
and shown in Fig. 1), there is a bi-directional relation-
ship, and that these emotional and cognitive responses
are also affected by perceptions of appropriateness.
2. Identify whether the acceptability measured relates
to the intervention itself (or participation in
research) and whether it concerns the individual
being asked (or the individual is answering as a
representative of a group).
The qualitative data gave important insights into how
participants might be answering questions related to ac-
ceptability. The quantitative results may have been af-
fected by individuals answering generally for people with
type 2 diabetes, rather than answering directly for them-
selves. In addition, continued use of the intervention
may not reflect future use outside of a research study as
participants may have found being a participant in the
research acceptable, but would not use the intervention
if they were offered it through their general practice.
3. Consider what facets of acceptability are most
important at which point in the development
lifespan of the intervention and how to use
qualitative, quantitative or mixed methods data to
best understand these.
The correlation between anticipated and experienced
acceptability may indicate that not all facets of accept-
ability need to be measured throughout. In the initial
stage of development, anticipated acceptability may be
measured to ensure an intervention is not unacceptable.
As the intervention develops through piloting, feasibility,
efficacy trial and implementation the purpose of asses-
sing acceptability may change from ensuring it is not un-
acceptable, to predicting future use of, or satisfaction
with the intervention. If perceived appropriateness is not
found in the latter stages, the intervention may not be
unacceptable, but it may not be used.
Strengths and limitations
Using a mixed methods approach and comparing a study
of anticipated and experienced acceptability has provided
an in depth understanding of the acceptability of this
intervention. This can be used to further refine the inter-
vention, and can be applied by others when designing and
appraising technology-based, health related interventions.
To our knowledge, this is the first paper to compare antic-
ipated and experienced acceptability of the same interven-
tion. We used different populations of participants for the
survey and the proof-of-concept study. The same pattern
was found and the results were correlated, but the differ-
ences in consistency of the pattern cognitive responses >
emotional responses > appropriateness could be due to
differences in the two populations, rather than differences
between anticipated and experienced acceptability. For ex-
ample, level of education may have influenced how easy
the messages were to understand, but this data was only
collected for the anticipated acceptability survey so cannot
be compared. To investigate whether this is the case a lon-
gitudinal design would be needed to assess acceptability
over time within participants.
Our recruitment strategy resulted in a response rate of
7% and 3% for the anticipated acceptability survey and
experienced acceptability study respectively. Although
fairly typical of recruitment for diabetes studies through
database search and invitations [e.g. [21, 22] this may
have an influence on how generalisable the findings are
to the wider population of people with type 2 diabetes.
The recruitment procedure may have resulted in a larger
proportion of people who were satisfied and confident
with their diabetes self-management than the general
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population of people with diabetes. The majority of partic-
ipants in both studies had been taking their medication
without changes for the last 6months or more. The ex-
pansion provided by the qualitative work described here is
helpful to understand the influence this may have had. In
populations who were less confident, or newer to taking
medication, the perceived appropriateness may have been
higher, and therefore the distinction between appropriate
for me and appropriate for others may be less important.
In addition, the participants’ role theme may be less
present in other populations as the main reason for taking
part in the intervention may be more to do with the medi-
cation adherence content than the research itself. In
highlighting these issues, it is hoped that future re-
searchers can be aware of how these may influence ac-
ceptability findings. The majority of the sample for both
studies were male and White British, despite recruiting
from GP practices with diverse populations. This could
limit the generalisability of these findings in terms of how
acceptable these messages may be for more diverse popu-
lations. This work was conducted within a larger project
that has included studies specifically recruiting South
Asian populations [23], due to the increased risk of dia-
betes within this population [24], similarities and differ-
ences between findings will be considered in the future
with the aim of developing an intervention with appeal to
a broad range of people with type 2 diabetes. =.
Conclusions
Understanding acceptability across the lifespan of an
intervention could inform further development of an
intervention to improve acceptability. The positive cor-
relation found between anticipated and experienced ac-
ceptability suggests that gaining a better understanding
of acceptability at an early stage, before an intervention
is used, would allow for improvements to be made prior
to conducting more expensive feasibility studies. Consid-
ering the reasons for measuring acceptability at each
stage, for example to ensure an intervention is not un-
acceptable or to predict future use will determine which
constructs are most important to measure, and when.
The TFA provided a good framework for this analysis
but the importance of perceived appropriateness could
have been missed without additional inductive coding.
Although included in the definition of acceptability, the
qualitative data presented here suggests that rather than
being ‘based on’ cognitive and emotional responses, per-
ceived appropriateness has a role in influencing these re-
sponses suggesting a two-way relationship. Finally, when
measuring or evaluating the reported acceptability of an
intervention, an understanding of whether participants
are responding to the acceptability of the intervention or
the research, and whether they are commenting on ac-
ceptability for themselves or others is important.
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